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DETAILED ACTION 
Response to Amendment 

1. This Office Action is in response to the amendment filed 08/04/06. Claims 17-42 are 
pending. Currently no claims are in condition for allowance. 

Information Disclosure Statement 

2. The information disclosure statement (EDS) filed July 3, 2001 has been considered and 
mailed on 09/21/05. 

Claim Rejections - 35 USC § 112 

3. Claims 17-22 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 17: 

Line 4, the phrase "said second data stream" lacks antecedent basis. 

Lines 7, 13 and 14, it is not clear whether "first pilot symbols" refers to the same first 
pilot symbols cited on line 6. 

Lines 8, 14 and 16, it is not clear whether "second pilot symbols" refers to the same 
second pilot symbols cited on line 6. 
Claim 18: 

Line 2, it is not clear whether "first and second pilot symbols" refers to the same first and 
second pilot symbols cited on claim 1, line 6. 
Claim 19: 
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Line 10, it is not clear whether "first pilot symbols" refers to the same first pilot symbols 
cited on line 6. 

Lines 1 1-13, it is not clear whether "second pilot symbols (lines 1 1 and 13) and pairs of 
first pilot symbols (line 12)" refers to the same first and second pilot symbols cited on line 6. 

Lines 14 and 15, it is not clear whether "pilot symbols" refers to the same first and 
second pilot symbols cited on line 6. 
Claim 20: 

Line 4, it is not clear whether "pilot symbols" refers to the same first and second pilot 
symbols cited on line 6 of claim 19. 
Claim 21: 

Lines 9-12, it is not clear whether "first pilot symbols and second pilot symbols" refers to 
the same first pilot symbols cited on line 5. 

Line 13, the phrase "said pilot symbols" lacks antecedent basis. 
Claim 22: 

Line 5, it is not clear whether "pilot symbols" refers to the same first and second pilot 
symbols cited on line 5 of claim 21. 



NOTE: 

In claims 31-42, the word "domains" is used in several locations. Examiner suggests that 
"dimension " should be used for agreement with the specification. 
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Claim Rejections - 35 USC § 103 
4. Claims 23-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dabak et al. 
(US 6,728,302) in view of Greenstein et al (US 6,131,016). 

Regarding claims 23, 25, 27, 29, 31, 33, 35, 37, and 39, Dabak discloses a transmitting 
device for transmitting signals in a wireless communication system with multiple transmission 
antennas comprising; a first and a second antenna means (Antl and Ant2) being arranged spaced 
apart from each other in a space diversity arrangement (column 2, lines 26-33); and pilot symbol 
generating means (100, 102) for generating pilot symbols to be transmitted among the data of the 
first and the second data stream (see fig. 3, as shown in fig. 1, multiplex circuit 118 selectively 
applies the pilot symbols at leads 100 and 102 to leads 120 and 122, respectively, at a time 
corresponding to pilot symbols), whereby first pilot symbols are transmitted via the first antenna 
and second pilot symbols are transmitted via the second antenna (column 2, lines 45-59). 
However, Dabak does not expressly disclose transmitting the first and the second data stream, 
respectively, in OFDM signal. 

Greenstein teaches a transmit diversity, that is, transmission along multiple antennas (15, 
16) at a transmitting base station (10). The transmit diversity can be combined with the 
transmission of a multiple carrier tone signals such as an orthogonal frequency division 
multiplexing signal that includes one or more pilot tones (see figs. 1-4 and column 1, lines 48- 
62; column 2, lines 44-52). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak system. The 
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motivation is that OFDM eliminates the requirement for guard bands to separate the frequencies 
and thereby avoid interference from adjacent RF channels. 

Regarding claims 24, 26, 28,30, 32, 34, 36, 38, and 40, Dabak discloses all the claim 
limitations as stated above. Further, Dabak discloses that the pilot symbols at leads 100 and 102 
are applied to multiplex circuit 118. Multiplex circuit 118 selectively applies the pilot symbols at 
leads 100 and 102 to leads 120 and 122, respectively, at a time corresponding to pilot symbols. 
However, Dabak dose not disclose transmitting the first and the second pilot symbols having the 
same frequency and time allocation are alternatingly identical and orthogonal to each other in the 
frequency and time dimension. 

Greenstein teaches the principles of OFDM in combination with a plurality of 
transmitting antennas. Further, Greenstein teaches multi-carrier tones that comprise a plurality of 
carrier frequencies, which are transmitted substantially at the same time (see figs. 1 and 3, 
column 2, lines 32-52). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak 
system. The motivation is that OFDM eliminates the requirement for guard bands to separate the 
frequencies and thereby avoid interference from adjacent RF channels. 

Regarding claims 19 and 20, Dabak discloses, in fig. 4, receiving device for receiving 
signal in a wireless system with space time transmit diversity comprising: a single antenna means 
(400) for receiving STTD encoded signals transmitted from a first (Antl) and a second (Ant2) 
antenna means of a transmitting device (fig. 1) of communication system, the first (Antl) and the 
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second (Ant2) antenna means transmitting corresponding pilot symbols respectively, processing 
means (404) for detecting pilot symbols in the received signals, for processing detected pilot 
symbols and performing a channel estimation on the basis of the processing to separately 
determine the transmission quality of signal transmitted from each of the first (Antl) and the 
second (Ant2) antenna means (column 4, lines 25-57). However, Dabak dose not disclose the 
first and second pilot symbols correspond to one anther and have the same frequency and time 
allocation and a regular distribution in the time frequency dimension in the OFDM system, and 
wherein pairs of first pilot symbols adjacent in the frequency dimension are respectively 
orthogonal to the corresponding pairs of second pilot symbols and pairs of first pilot symbols 
adjacent in the time dimension are respectively orthogonal to the corresponding pairs of second 
pilot symbols. 

Greenstein teaches a transmit diversity, that is, transmission along multiple antennas (15, 
16) at a transmitting base station (10). The transmit diversity can be combined with the 
transmission of a multiple carrier tone signals such as an orthogonal frequency division 
multiplexing signal that includes one or more pilot tones (see figs. 1-4 and column 1, lines 48- 
62; column 2, lines 44-52). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak system. The 
motivation is that OFDM eliminates the requirement for guard bands to separate the frequencies 
and thereby avoid interference from adjacent RF channels and enhance the reception of the 
information signals at the wireless communication terminal (column 1, lines 60-61). 
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Regarding claim 21, Dabak discloses a transmitting device for transmitting signals in a 
wireless communication system with multiple transmission antennas comprising; a first and a 
second antenna means (Antl and Ant2) being arranged spaced apart from each other in a space 
diversity arrangement (column 2 5 lines 26-33); and pilot generating means (100, 102) for 
generating pilot symbols to be transmitted among the data of the first and the second data stream, 
whereby first pilot symbols are transmitted via the first antenna and second pilot symbols are 
transmitted via the second antenna (column 2, lines 45-59); receiving the pilot symbols in a 
single antenna or a receiving device; and processing the pilot symbols and performing a channel 
estimation on the basis of the processing to separately determine the transmission quality of 
signal transmitted from each of the first (Antl) and the second (Ant2) antenna means (column 4, 
lines 25-57). However, Dabak does not expressly disclose transmitting the first and the second 
data stream, respectively, in OFDM signal. 

Greenstein teaches a transmit diversity, that is, transmission along multiple antennas (15, 
16) at a transmitting base station (10). The transmit diversity can be combined with the 
transmission of a multiple carrier tone signals such as an orthogonal frequency division 
multiplexing signal that includes one or more pilot tones (see figs. 1-4 and column 1, lines 48- 
62; column 2, lines 44-52; column 8, lines 5-8). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak system. The 
motivation is that OFDM eliminates the requirement for guard bands to separate the frequencies 
and thereby avoid interference from adjacent RF channels and enhance the reception of the 
information signals at the wireless communication terminal (column 1, lines 60-61). 
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Regarding claim 22, Dabak discloses all the claim limitations as stated above. Further, 
Dabak discloses that the pilot symbols at leads 100 and 102 are applied to multiplex circuit 118. 
Multiplex circuit 118 selectively applies the pilot symbols at leads 100 and 102 to leads 120 and 
122, respectively, at a time corresponding to pilot symbols. However, Dabak dose not disclose 
transmitting the first and the second pilot symbols having the same frequency and time allocation 
are alternatingly identical and orthogonal to each other in the frequency and time dimension. 

Greenstein teaches the principles of OFDM in combination with a plurality of 
transmitting antennas. Further, Greenstein teaches multi-carrier tones that comprise a plurality of 
carrier frequencies, which are transmitted substantially at the same time (see figs. 1 and 3, 
column 2, lines 32-52). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak 
system. The motivation is that OFDM eliminates the requirement for guard bands to separate the 
frequencies and thereby avoid interference from adjacent RF channels. 

Regarding claim 41, Dabak discloses a transmitting device for transmitting signals in a 
wireless communication system with multiple transmission antennas; the device comprising: 

Symbol generating means for generating the data symbols and the pilot symbols, wherein 
the symbol generating means generates first pilot symbols and second pilot symbols, wherein the 
first pilot symbols and second pilot symbols are of the same type, and a first transmission 
antenna of the plurality of transmission antennas transmits the first pilot symbols and a second 
transmission antenna of the plurality of transmission antennas transmits the second pilot symbols 
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(see figs. 2 and 3; column 2, lines 26-59). However, Dabak does not expressly disclose 
transmitting the first and the second data stream, respectively, in OFDM signal. 

Greenstein teaches a transmit diversity, that is, transmission along multiple antennas (15, 
16) at a transmitting base station (10). The transmit diversity can be combined with the 
transmission of a multiple carrier tone signals such as an orthogonal frequency division 
multiplexing signal that includes one or more pilot tones (see figs. 1-4 and column 1, lines 48- 
62; column 2, lines 44-52). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak system. The 
motivation is that OFDM eliminates the requirement for guard bands to separate the frequencies 
and thereby avoid interference from adjacent RF channels. 

Regarding claim 42, Dabak discloses all the claim limitations as stated above. Further, 
Dabak discloses that the pilot symbols at leads 100 and 102 are applied to multiplex circuit 118. 
Multiplex circuit 118 selectively applies the pilot symbols at leads 100 and 102 to leads 120 and 
122, respectively, at a time corresponding to pilot symbols. However, Dabak dose not disclose 
transmitting the first and the second pilot symbols having the same frequency and time allocation 
are alternatingly identical and orthogonal to each other in the frequency and time dimension. 

Greenstein teaches the principles of OFDM in combination with a plurality of 
transmitting antennas. Further, Greenstein teaches multi-carrier tones that comprise a plurality of 
carrier frequencies, which are transmitted substantially at the same time (see figs. 1 and 3, 
column 2, lines 32-52). It would have been obvious to one of ordinary skill in the art at the time 
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the invention was made to use OFDM signal, such as that suggested by Greenstein, in the Dabak 
system. The motivation is that OFDM eliminates the requirement for guard bands to separate the 
frequencies and thereby avoid interference from adjacent RF channels. 



Allowable Subject Matter 

5. Claims 17-22 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

Response to Arguments 

6. Applicant's arguments with respect to claims 17-42 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Saba Tsegaye whose telephone number is (571) 272-3091. The 
examiner can normally be reached on Monday-Friday (7:30-5:00), First Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Doris To can be reached on (571) 272-7629. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 



information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ST 

August 29, 2006 





